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Ishida Takashi (2 others ) 
(57) [Abstract] 

[Problems to be Solved by the Invention] 

texture being software, there is not emboss revelation of 
woven article surface,quite is superior in stretchability, it 
offers twill which is superiorin abrasion resistance to 
inexpensive. 

[Means to Solve the Problems] 

warp and/or weft being polyester side-by-side type compound 
multifilament yarn, with woven article of twill organization 
which configuration is done, one component which this 
compound multifilament yarn configuration is done is poly 
trimethylene terephthalate at least and twill c which is 
madefeature 

[Claim(s)] 
[Claim 1] 

warp and/or weft being polyester side-by-side type compound 
multifilament yarn, with woven article of twill organization 
which configuration is done, one component which this 
compound multifilament yam configuration is done is poly 
trimethylene terephthalate at least and twill 0 which is 
madefeature 

[Claim 2] 

Compound multifilament yarn, is compound multifilament 
yarn which configuration is done with poly trimethylene 
terephthalate of 2 kinds where intrinsic viscosity difference is 
0.05 - 0.3 (dl/g ) and twihY which is stated in Claim 1 which 
is made feature 

[Claim 3] 

Compound multifilament yarn, value of coefficient Kl of 
number of twists 7000 - 25000 is twisted thread which is and 
twill o which is stated in Claim 1 or 2 which is made feature 

However, Kl to be defined with below-mentioned formula, in 
the Formula, as for D fineness of yarn (dtex ), as for Tl 
number of twists (T/m ) is displayed. 

K1=D 1/2 XT1 

[Claim 4] 

Compound multifilament yarn is false-twist yarn and twilU 
which is stated in the Claim 1 or 2 which is made feature 

[Claim 5] 
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[0001] 
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twill o which is stated in Claim 4 where false-twist yarn has 
70 - 400%actual crimp elongation and makes feature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

As for this invention, warp and/or weft being polyester 
side-by-side type compound multifilament yarn, regards 
woven article which is superior in stretchability which 
configuration is done. 

[0002] 

[Prior Art] 

Recently, increasing and also wind breaker or other way of 
sports boom, therebeing a planar surface hand, it has reached 
point where appearance of W&W characteristic sports 
clothing woven article which at same time had soft 
conformity and light stretch function is strongly desired. 

[0003] 

Method of obtaining woven article where stretch is high 
relativelyby fact that until recently, elastic fiber blend is done. 
It is superior in extension and retraction recoverability, 
polyester false-twist yarn which designates polypropylene 
terephthalate asmain component is proposed to for example 
Japan Unexamined Patent Publication Hei 9-78373 
disclosure, as method which uses the polyester fiber which is 
suited for one for stretch material. 

But, in case of method which uses elastic fiber in addition to 
factthat clamping force is strong, in addition to it is necessary 
to use the double covering yarn whose cost is high in order to 
hold down fact that itbecomes eye surface of emboss feeling, 
being difficulty in the anti weathering agent, furthermore, 
there was a problem of dyeing behavior and a or other 
difficulty where yield with dye finishing processing is low. 

[0004] 

In addition, polyester false-twist yarn which designates 
polypropylene terephthalate which is stated in Japan 
Unexamined Patent Publication Hei 9-78373 disclosure as 
main component is superior in elongational recoverability in 
comparisonwith regular polyester yarn, possesses feature that 
it is a software from factthat Young&apos;s modulus is low. 

But, when it makes woven article, when it tries to make 
stretch highal though woven article surface becomes emboss 
pitch or Yang willow pitch, to do woven article surface in flat, 
as for woven article which is necessary to do the finishing, 
with woven article as tensioned state has planarity as result 
isacquired, & Only those where stretch ratio of texture 
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which is attached is low itwas acquired, woven article surface 
was flat and and high stretch it couldnot acquire woven 
article. 

Namely, with simultaneous pursuit of function which 
reciprocal isdone grant and emboss standing control of stretch 
function mutually, whatfunction of this two both 
achievements is done was very difficult technology problem. 

[0005] 

Then, aforementioned poly trimethylene terephthalate 
false-twist yarn added twist is done twist direction of false 
twist in anisotropic as one of method which solves these 
problem, false-twist yarn which this added twist is done is 
used, there is not a puffy feel depending upon , is superior in 
woven article surface property, it can acquire woven article 
which at same time is superior in stretchability and the 
elongational recoverability. 

But this kind of method, because added twist step is needed, 
is a demerit thatcost becomes high. 

[0006] 

On one hand, as stated in Japan Unexamined Patent 
Publication Hei 5-295670 disclosure, when it makes woven 
article makinguse of yarn which administers strong twist to 
latent crimping conjugate fiber of the polyethylene 
terephthalate, texture being rough and hard, as for somewhat 
stretch althoughit is acquired, as for stretch and recoverability, 
from satisfactory level extentdistant ones. 

In order to show also, stretch performance in fully, problem 
that occurs it isnecessary to designate organization point of 
warp/weft as loose woven article organization, as aresult, 
becomes woven article which is inferior to anti- snagging 
characteristic. 

[0007] 

[Problems to be Solved by the Invention] 

this invention, being something which is formed in order to 
solve theabove-mentioned problem, soft texture* anti- 
snagging characteristic whichis superior, offers twill which at 
least one it possesses warp or filling stretch* warp and weft 
stretch or other characteristic which quite stretchability* 
recoverability* which is superior especially issuperior, 
designates as objective with low cost. 

[0008] 

[Means to Solve the Problems] 

this inventor furthermore discovered fact that 
above-mentioned problem is solved by adopting specific 
weave, result of diligent investigation,making use of specific 
compound multifilament yarn concerning 
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[0009] 
[0010] 

i-ii*atf/xi*it*ij«7KuxxT-iu*-y--fK/< 

[0011] 

0.05~0.3(dl/g)T*fc& 2 *i^<D^IMJ^b>x 
[0012] 

offitf 7ooo~25ooo T?fe**jB'fe7?fesc££ 

&mttZ>±ti 1 XI* 2 IBtttOttflMfe. 
[0013] 

fflU Kl ttTlBa-C3e***i, it*. D 1**0) 
«ffi(dtex),Tl l*aS*(T/m)**'-r. 

[0014] 

K1=D 1/2 XT1 

CtSf*«t-r6±IH 1 XI* 2 SBtttDttfttfe. 
[0015] 

5.fi|jkllA^ 7<M00%(DH£fttt#fi*£- 
[0016] 

KIT, *I60^^P^I3U1?S^^ O 
[0017] 

*«w©««*i*. d>ft<«^j*#iWMt» 



theabove-mentioned problem, arrived in this invention. 
[0009] 

Namely, this invention is below-mentioned sort. 
[0010] 

1 .warp and/or weft being polyester side-by-side type 
compound multifilament yarn, with woven article of twill 
organization which configuration is done, one component 
which this compound multifilament yarn configuration is 
done is poly trimethylene terephthalate at least and twillo 
which is madefeature 

[0011] 

2. Compound multifilament yam, is compound multifilament 
yarn which configuration is donewith poly trimethylene 
terephthalate of 2 kinds where intrinsic viscosity difference is 
0.05 - 0.3 (dl/g ) and the twillo which is stated on description 
above 1 which is madefeature 

[0012] 

3. Compound multifilament yam, value of coefficient Kl of 
number of twists 7000 - 25000is twisted thread which is and 
twill© which is stated in theabove-mentioned 1 or 2 which is 
made feature 

[0013] 

However, Kl to be defined with below-mentioned formula, in 
the Formula, as for D fineness of yam (dtex ), as for Tl 
number of twists (T/m ) is displayed. 

[0014] 

K1=D 1/2 X Tl 

4. Compound multifilament yam is false-twist yam and twillo 
which is stated inabove-mentioned 1 or 2 which is made 
feature 

[0015] 

twilU which is stated on description above 4 where 

5. false-twist yam have 70 - 400% actual crimp elongation and 
make feature 

[0016] 

Below, this invention is explained in detail. 
[0017] 

As for twill of this invention, warp and/or weft configuration 
is done with the side-by-side type compound multifilament 
yam of polyester which is a poly trimethylene terephthalate 
where at least the one component has fiber forming ability. 
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[0018] 

>f^>h&l** »SA<.20-300dtcx Vfo&Zttf 
»*L<; «fcy#*L<l* 44~167dtex (Dicffl-efc 
y.**«Kl* 0.5~10dtex T?fcS::iA<»*L 
<* cW#£L<l* 1.5~6dtex SfiCTffc*. 

[0019] 

§|gA< 1.8cN/dtex 6LtT?fc«Z£*<»£LC 
2.0~4.0cN/dtex <DteH^*&C£*<cfcy#£L 
I*. 



9M4¥l* 30cN/dtex JUTT*&&Z£##l£L<* 
17.6~26.5cN/dtexTffc4Zt4<<feyff*U^ 0 

[0020] 

s* y sl w s. ass, K^#->aa 



[0021] 

fc*«yiSL*tttr«?t«yx^;uT?fcy, mj 

>fb>fU7*l/-HIH4$»*L<lt» 50 ^ 

;u%ja±, *y»*b<tt 70 ^;u%iiU:* a&ic 

»*L<I* 80 ^JU%Bl±. **ff*L<l* 90 * 
JI4tSLba>t)<D£li?. 

?y=J-;W«#a>£tt**<* ff£L<l*lft 50 
JU%UTF* cfey»*L<l* 30 *JU%BIT.*6I= 
#*L<I* 20 ^JU%KJIT* »t»*Uli 10 ^ 



[0018] 

As for polyester compound multifilament yarn which is used 
with this invention, the fineness is 20 - 300 dtex, it is 
desirable , in range of the more preferably 44-167 dtex, single 
fiber fineness is 0.5-10 dtex, it is desirable , it is a more 
preferably 1 .5-6 dtex extent. 

When single fiber fineness is this range, it is superior in 
recoverability, woven article of soft texture is acquired. 

[0019] 

As for compound multifilament yarn which is used with this 
invention, intensity isl .8 cN/d tex or more, it is desirable , it is 
a range of 2.0 - 4.0 cN/d tex, it is more desirable . 

In addition, elongation is 25% or more, it is desirable , they 
are30 - 50% ranges, it is more desirable . 

When intensity and elongation are this range, when 
false-twisting it does,yam break frequency at time of false 
twist is little, false-twist yarn of sufficient intensity is 
acquired. 

modulus is 30 cN/d tex or less, it is desirable , they are 17.6- 
26.5 cN/d tex, it is more desirable . 

When modulus is this range, woven article of soft texture is 
acquired. 

[0020] 

In addition, morphological form of compound multifilament 
yarn to longitudinal direction may be uniform ones and 
something which has thickness and thinness regarding cross 
section shape even with rounds triangle* cocoon type* L 
type* Ttype* Y type* Wtype* octalobal* flat* 
dogbone shape or other polygonak multilobal type* hollow 
type and amorphous ones is good, especially is not limited, 
round* triangle* cocoon type is desirable from aspect of 
spinning stability. 

[0021] 

Regarding to this invention, poly trimethylene terephthalate 
where compound multifilament yarn configuration does one 
component at least, with polyester which designates 
trimethylene terephthalate unit asmain repeat unit, 
trimethylene terephthalate unit preferably approximately 50 
mole % or more* more preferably 70 mole % or more* 
furthermoremeans thing of preferably 80 mole % or more* 
most preferably 90 mole % or more. 

Therefore, as third component, total amount of other acid 
component and/or glycol component, preferably 
approximately 50 mole % or less* more preferably 30 
mole % or less* furthermore includes poly trimethylene 
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[0022] 
*=LTt*fcl^. 

JiiHWTK'JX^xJU, fc-SlMi^f P>«l*r* tK 
[0023] 

;u* l^peu^^'j^-^u^T-h^^^ b>y 

u x— r ;u ? u a -;u(tK«j x?- u> ? 'J p - 
;u* ^'j^pt°b>y jp-;i^?)* fliia^^> 

[0024] 

££>(::* =lHt**:/*a>»fl», ';>S*Ha>£ 

tamtam ««*u m*** a*#iie 
Ms jfij&«**<****iT^T 

[0025] 



terephthalate which iscontained in range of preferably 20 
mole % or less* most preferably 1 0 mole % or less. 

[0022] 

poly trimethylene terephthalate, under existing of catalyst, is 
synthesized terephthalic acid and its functional derivative and 
trimethylene glycol and its functional derivative , by 
connecting under suitable reaction condition. 

In this synthesis process, adding third component of suitable 
one, two or more kinds, it is possible as the copolyester. 

polyester* or nylon etc other than also, polyethylene 
terephthalate* polybutylene terephthalate or other poly 
trimethylene terephthalate and, poly trimethylene ? 
terephthalate it ispossible to blend. 

[0023] 

aliphatic dicarboxylic acid (oxalic acid* adipic acid etc), 
cycloaliphatic dicarboxylic acid (cyclohexane dicarboxylic 
acid etc), aromatic dicarboxylic acid (isophthalic acid* 
sodium sulfo isophthalic acid etc), aliphatic glycol (ethylene 
glycol * 1 , 2- propylene glycol * tetramethylene glycol etc), 
cycloaliphatic glycol (cyclohexane dimethanol etc),aliphatic 
glycol which includes aromatic (1 and 4 -bis (;be -hydroxy 
ethoxy ) benzene etc), polyether glycol (polyethylene glycol* 
polypropylene glycol etc), hydroxyaliphatic acid (;oa 
-hydroxycaproic acid etc), youcan list hydroxyaromatic 
carboxylic acid (p- hydroxybenzoic acid etc) etc as third 
component which it adds. 



You can use also compound (benzoic acid etc or glycerine 
etc) which possesses esterifiable functional group of also, one, 
three or more,inside range where polymer is linear state 
substantially. 

[0024] 

Furthermore, titanium dioxide or other whitener* phosphoric 
acid or other stabilizer* hydroxy benzophenone derivative or 
other ultraviolet absorber* talc or other crystallization 
nucleating agent* Aerosil or other lubricant* hindered 
phenol derivative or other antioxidant* flame retardant* 
antistatic agent* pigment* fluorescent whitener* infrared 
absorber* foam inhibitor etc may be contained. 

[0025] 

Regarding to this invention, polyester which possesses fiber 
forming ability which if configuration it does side-by-side 
type compound multifilament, boundary adhesiveness of the 
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U-K Jx^Ur^U^b-k ^'J^U^ 

*>#y «k y »* 

[0026] 

9b-h0>@$*ti££tt. O.05~O.3(dl/g)T*fc& 
C£tf»*L<.0.1~0.25(dl/g)"C&SCiib<MlC 

X»Sfi)a>S5tt£$ 0.7-1. 3(dl/g)fr 
0.5M.l(dl/g)fr£3ft&h,&G>ft<ff£Llt. 

icjsivc & □ b Rt th mo> * ffl #y «>tt □ m 

[0027] 

rttt*l8Tf»»»l=J:oTil*tt*^* 
[0028] 

3000m/»JSLTfl!>#JRyafi-C/< 
^-^l=«#*ofcH, 2-3.5 fgflJgT'EftL 

*!6i8©Bto£tt£frtt^ttHT?fc*ili.tt 

Kp-ai)-*>»#Biya* 5ooom/»ju±©KiS 

&&;£(Xe>T^7y?;£)£iSfflLTt<): 
[0029] 



poly trimethylene terephthalate being satisfactory, should 
have been polyester which can do the yarn-spinning in 
stability, poly trimethylene terephthalate, polyethylene 
terephthalate, polybutylene terephthalate is desirable, poly 
trimethylene terephthalate which possesses viscosity 
difference of polymer is more desirable. 

[0026] 

When poly trimethylene terephthalate which possesses 
viscosity difference is used, intrinsic viscosity difference of 
the poly trimethylene terephthalate of two kinds is 0.05 - 0.3 
(dl/g ), it is desirable , they areO.l - 0.25 (dl/g ), furthermore it 
is desirable. 

When inherent viscosity of for example high viscosity side is 
selected from 0.7 - 1.3 (dl/g ), as for the inherent viscosity of 
low viscosity side it is desirable to be selected from 0.5 - 1 .1 
(dl/g). 

When intrinsic viscosity difference is above-mentioned range, 
there is not a yarn bending and spinneret pollution when 
discharging for most part from spinneret in yarn-spinning 
step, production which is stabilized it is possible. 

[0027] 

Furthermore, inherent viscosity as it is called in this invention 
it is worthy of,it is not a starting material polymer which is 
used, spinning, it is inherent viscosity in the yarn which is 
acquired. 

Using polymer of inherent viscosity which as for this reason, 
as for the poly trimethylene terephthalate, thermal 
decomposition is easy to occur by comparison with 
polyethylene terephthalate etc, ishigh, with yam-spinning step 
inherent viscosity decreasing with thermal decomposition , is 
because intrinsic viscosity difference with starting material 
polymer it maintains it is difficult that way, regarding 
compound multifilament yam which it acquires. 

[0028] 

polyester of aforementioned two kinds, spinning doing 
making useof side-by-side type spinneret, after with windup 
speed of for example 3000 m/min or less retracting in the 
package, drawing unstretched fiber which it acquires, at 2 - 
3.5 times extentproduces compound multifilament yarn which 
is used with this invention, isdesirable. 

If it is a range which does not impair objective of this 
invention,continuing yam-spinning and drawing, directly 
spinning drawing method which it does (spin draw method ) 
and, itis possible to adopt high speed spinning method (spin 
take-up method ) of windup speed 5000 m/min or higher. 

[0029] 
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*&8a>ttttftl*; ±IS(D«J:?fc7K'Jx;vf ;i/ 
J:i;/XI4«*ffl^«|jXli-Sl=ffll^Ct*< 

[0030] 

**WI::J31VCI*. ^^VU^-f^^h*© 
(KIT. ffi^*tl^)©«ai*»lc|fiS**i«: 

[0031] 

m0>^>*^^(*. ±H&© 30 »S%JU±fflLN^ 

blC»*L<l* 50 Jia%J2LJtT?ft*. 
[0032] 

I*, ^8**:*B^*£ 1:2-3:1 ©SUHJffi$>J 

affjEM©a^.i=j3t>-cti.«/h'je-h*» 

«'h'Jlf-h*»tt 4 *J2TFJb<»*L<* 5 *12l' 
[0033] 

*tt'*:tl^&G)£liJS9Jftft< 1:2 STH-5* 
fllfctf, 1:3s 1:4 



■*fc, )iSlJBE5lJJt*<3:l £±BftJ|&. «Atf , 
4:1 . 5:1 $|a>*£l4, ftKftafflgttfcffi?* 



twill of this invention, as description above can use polyester 
compound multifilament yam, for all or part of warp and/or. 
weft that way, but furthermore.it uses this yam as twisted 
thread and false-twist yarn it is desirable. 

[0030] 

Regarding to this invention, also it is possible using twisted 
thread and/or false-twist yam of compound multifilament 
yam for all of waip to use for theportion of warp. 

When it uses for portion of warp, kind of yam (Below, you 
call counterpart yam )of another especially is not limited. 

When twisted thread of compound multifilament is used, yam 
towhich also counterpart yam administers twisted yam with 
similar condition isused, it is desirable . 

[0031] 

Case twisted thread and/or false-twist yam is used for portion 
of waip, 30 mass % or more of all warp it uses, it is desirable , 
more preferably 40 mass % or more, furthermore it is a 
preferably 50 mass % or more. 

[0032] 

Arrangement of yam when twisted thread is used for 
portionof warp, usually, 1:2-3: makes twisted 
threadxounterpart yam systematic arrangement of 1. 

When as for arrangement ratio, design which possesses 
regularity isgood, makes irregular arrangement, there are 
times when it is visible inmuscle deficiency. 

In case of systematic arrangement putting, it pulls to dent 
inevery minimum repeat number and passes and method 
which does weaving, whenpreventing stripe deficiency, is 
more desirable. 

When 4 or less is desirable, designates minimum repeat 
number as 5 or more.opening each warp inside dent it 
becomes cause of uneven tension and open mottling not to 
become smooth. 

[0033] 

When systematic arrangement ratio of twisted 
threadxounterpart yam 1 : it isless than 2, in case of for 
example 1:3* 1 :4 or other , stretch woven article where 
stretchability of the twisted thread becomes small, possesses 
desired stretch characteristic to be acquired is a tendency 
which becomes difficult. 

In addition, when systematic arrangement ratio 3: 1 is 
exceeded, incase of for example 4 : h 5: 1 or other , there are 
times when torque balance of stretchability and counterpart 
yam of twisted thread deteriorates, like stripe deficiency is 
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[0034] 
[0035] 

i>vv<<7&- % #?;uyfx$ 

[0036] 

*»<T1)I*. *3S-Ctt»aF*l*«»©«» Kl 
OffiA* 7000-25000 T*fo&::£:##£L<. cfc l J 
#£L<I* 10000-20000 T*foZ>o 

Kl (7)EA<Z(Dt5HTrfe^i:, affile^©** 

[0037] 

Kl=D ,/2 xTl 

*K D l**(D«g(dtex). Tl l*«»(T/m)£a 

to 

[0038]^ 

***4fctf>l::l** rnkfttyhZ-tZzttf 

^^ffll^T-b^hSS 50-100 deg C X~bvh?Z> 
C<kA<»£LC cby»*L<l* 60-90 deg C T'fe 

$tz.MV±V)-bvbmmi* 30-60 ^T'trodt 
[0039] 

3itt. «iai*:ffi^&£ 1:2-3:1 <D 



visible. 
[0034] 

Regarding weft, when twisted thread is used, stretch balance 
of twisted thread which is used for warp and design 
whichconsiders combination of twist direction of yam are 
desirable. 

[0035] 

When it makes twisted thread, you can list method with such 
as ring twister* Italy twister* double twister,as method 
which does twisted yarn, but from cost aspect method 
especially is desirable with double twister . 

[0036] 

As for number of twists (Tl ), value of coefficient Kl of 
number of twists which iscalculated with next formula is 7000 
- 25000, it is desirable , itis a more preferably 3 0000-20000! 

When value of Kl is this range, woven article which is not the 
emboss in surface, is superior in stretch is acquired. 

[0037] 

K1=D ,/2 XT1 

In Formula, as for D fineness of yarn (dtex ), as for the Tl 
number of twists (T/m ) is displayed. 

[0038] 

It is superior in stretch, in order to obtain twisted thread 
whichis superior in handling property, it does twist stopping 
setting, it sets with set temperature 50-100 deg C making use 
of steam setter etc as method, it is desirable, to be desirable, it 
is a more preferably 60-90 deg C. 

In addition, it does twist stopping set-up time with 30 - 60 
min, itis desirable . 

When setting condition is above-mentioned range, there is not 
a trouble at thetime of weaving with such as tf jp9 of 
yarn, woven article which is superior in stretch is acquired. 

[0039] 

As for arrangement of yarn when false-twist yarn is used for 
portionof warp, usually, it is desirable 1: 2 - 3: to make 
false-twist yarn: counterpart yarn systematic arrangement of 
1. 

When as for arrangement ratio, design which possesses 
regularity isgood, makes irregular arrangement, there are 
times when it is visible inmuscle deficiency. 

In case of systematic arrangement putting, it pulls to dent 
inevery minimum repeat number and passes and when method 
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[0040] 

<E«*DX*:«**©afliJiB5IJ'ibA< 1:2 £T[H 
Will*. 1:3, 1:4 «?©*^tt. €EAQ 



4:U 5:1 *a>*-&li, fi«ftlX*©#l614t« 
^&£©HI/$/^>X*<Ji*i* £&££©<* 



[0041] 

ffi«*ox*£ffll**»£ % fi«BAix«©«g1± 
fi.3$£# 1.5cN/dtex El±T*fc*Ci:A<»*L 
<, 1.8~4.0cN/dtex ©frjfflT*fc£::<hA<<fcy 
L^o 

5M1*I* 22cN/dtex ^^T*fe^CtA<» 
£LC 12~20cN/dtex T'fcSCIibtfcfcy W£U^ 

[0042] 

{ESEttlX^©^^ 70-400%-efe 

SZiA<»*L<* EK#*L<I* 100-400%. ft 
t*?£L<l* 12(M00%T*fc£ o 

Ba«tt#fi*i< 7o%j»±-e&*i. f^sas 

l>l^TI***«#fitt©««B*»*Ct*<Tf# 



[0043] 

{Eftftxft©&s%ffiwi±$i* 8(>-ioo%-efc- 



which does weaving prevents stripe deficiency it is desirable. 

When 4 or less is desirable, designates minimum repeat 
number as 5 or more,opening each warp inside dent it 
becomes cause of uneven tension and open mottling not to 
become smooth. 

[0040] 

When systematic arrangement ratio of false-twist yam: 
counterpart yarn 1 : it is less than 2,in case of for example 
1 :3* 1 :4 or other , stretch woven article where stretchability of 
false-twist yarn becomessmall, possesses desired stretch 
characteristic to be acquired is a tendency which 
becomesdifficult. 

In addition, when systematic arrangement ratio 3: 1 is 
exceeded, incase of for example 4 : K 5:1 or other , there are 
times when torque balance of stretchability and counterpart 
yarn of false-twist yarn deteriorates, like stripe deficiency is 
visible. 

[0041] 

When false-twist yarn is used, as for property of false-twist 
yarn, intensity isl .5 cN/d tex or more, it is desirable , it is a 
range of 1 .8 - 4.0 cN/d tex, it is more desirable . 

When intensity is this range, woven article which is superior 
in tear strength is acquired. 

In addition, modulus is under 22 cN/d tex, it is desirable ,they 
are 12 - 20 cN/d tex, it is more desirable . 

When modulus is this range, woven article which is superior 
in softness is acquired. 

[0042] 

actual crimp elongation of false-twist yarn is 70 - 400%, it is 
desirable ,furtherrnore it is a preferably 100-400%. most 
preferably 120-400%. 

When actual crimp elongation is 70% or more, crimp 
development not only it is easier, be ableto acquire woven 
article where surface property is satisfactory easily, 
canacquire woven article of consequently large drawing 
behavior with heat treatment . 

When actual crimp elongation is too small, when crimp 
development happens suddenly with the heat treatment , yarn 
is difficult to move smoothly in crossing point of the woven 
article, while organization point fixed there is a tendency 
which emboss iseasy to reveal because width contraction and 
warp contraction happen. 

[0043] 

actual crimp modulus of elasticity of false-twist yarn is 80 - 
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&ZtbWZL<s MI^#£L<I* 82-100%. St 
#*L<!4 85~100%T*&£ e 



[0044] 

$1* 100^00%T*fc3CiA<ff£LC *y»*L 
<li 12(M00%T*fe* o 

*y»*L<I*-9(K100%T?fe*o' 

«©»8B©#fitti*Hb^/^$S»cii» 
K*£4*«ftte-C*y . z*i&©tt*<**i* 

[0045] 

iMjQX&li. ivb$£ 2 b-£-©<5»]X 
*(-b^h^^)*y ivb** 1 t-*-©€ 
lWnx*(-/>-b^h*^tfflt^**K *y* 

[0046] 

xKb^14lzg*ifcffi8S*nx*^5fctolw 

14. <5$a0XB$©&|l£;gj£l4 15(M90degC 
[0047] 

is**(T2)i*. *ai?tt»**tsfi*a©fi6» 

K2 ©ffi# 21000-33000 T*fc§C L<* 
cfey »*L<I* 25000-32000 T?fc4o 



K2 ©ffi*<^©lfiH^fc5£ % ffi«xgT?©* 



100%, it is desirable, furthermore it is a preferably 82-100%, 
most preferably 85-100%. 

When actual crimp modulus of elasticity is this range, woven 
article which issuperior in elongational recoverability is 
acquired. 

[0044] 

In addition, crimp elongation of false-twist yam which is used 
with this invention islOO - 400%, it is desirable , it is a more 
preferably 120-400%. 

crimp modulus of elasticity is 80 - 100%, it is desirable , it is 
a more preferably 90-1 00%. 

As for crimp elongation % crimp modulus of elasticity when 
finally after dyeing, with drawing behavior of the woven 
article and characteristic which produces direct effect on 
stretch back impression, these values are large, woven article 
which is superior in the drawing behavior and stretch back 
impression is acquired. 

[0045] 

As false-twist yarn, processed yarn which is acquired with 
general false-twisting method isdesirable. 

As false twist method, method of option such as pin type* 
friction type* nip belt type* air added twist type can be 
adopted, but itis a preferably pin type. 

false-twisting it does with pin type method when, from, 
balance crimp state iseasy to be acquired. 

Because as for false-twist yarn, method which uses false-twist 
yam (non set type ) of the so-called 1 heater in comparison 
with false-twist yarn (set type ) of so-called 2 heater, is 
acquired, the woven article of a higher stretch ratio, it is 
desirable. 

[0046] 

In order to obtain false-twist yarn which is superior in stretch, 
heat set temperature at time of false-twisting 150- 190 deg C 
is desirable. 

When heat set temperature is this range, there is not a yarn 
break with false twist step, the woven article where 
recoverability is superior is acquired. 

[0047] 

As for number of false twists (T2 ), value of coefficient K2 of 
number of false twists which iscalculated with next formula is 
21000 - 33000, it is desirable ,it is a more preferably 
25000-32000. 

When value of K2 is this range, there is not a yarn break with 
the false twist step, processed yarn which is superior in 
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[0048] 
K2=D ,/2 x T2 

iC** D fi&(Df§j£(dtex)* T2 li»»(T/m)*a 
[0049] 

It. (S«*lRltH*lRlXI***|pll3««ft 

(K3)5000 J3LTa>a5y*f*4LTt«kl^ 0 
[0050] 

[0051] 

K3=D 1/2 xT3 

iC^KD l*»I*©ttflE(dtex)*T3 littft 
(T/m)£g-f 0 

[0052] 

BgaL-rftztttBit-efcy. tt&mv 
it. **ifc«M*«ii¥attt#fii4fti;iga 



[0053] 

*S8fflT?*9tt«llfc!*.2/2 «E % 2/1 "»,.3/l 
& 3/2 tt(D»<D + ^6igli*l*ffll»SlH\ Z 

zh*(Dmmoo%mmzL^mm\t2/2 
ml 4/1 «-ci*;x^^>y^ey>^ 

[0054] 

g 20-300dtex ©i§-£\ HS^ffiffitt 40-300 * 
/2.54cm, *t&f&® 20~300dtex £>*§£* 

40-300 */2.54cm OlEHA^ IftlMRNI 



crimping behavior* stretch is acquired. 
[0048] 

K2=D ,/2 XT2 

In Formula, as for D fineness of yarn (dtex ), as for the T2 
number of twists (T/m ) is displayed. 

[0049] 

Regarding to this invention, when it uses false-twist yarn for 
warp and/or weft of the woven article, it is a untwisted in 
basic , it is desirable , but inorder to raise bundling behavior, 
twist coefficient (K3 ) it is possible to grant the twist of 5,000 
or below to false twist direction and isotropic or anisotropic. 

[0050] 

twist coefficient K3 is given with next formula. 
[0051] 

K3=D 1/2 X T3 

In Formula, as for D fineness of processed yarn (dtex ), as for 
the T3 number of twists (T/m ) is displayed. 

[0052] 

weave of woven article of this invention is twill organization, 
being important, with plain weave, it is a objective of this 
invention and as for the both achievements doing woven 
article surface flatness and drawing behavior and 
recoverability which are superiorbeing difficult, both 
achievements woven article surface flatness and drawing 
behavior and recoverability whichon one hand, in satin 
organization, are superior it is easy to do, but the snagging 
and pilling or other antifriction property talent are inferior. 

[0053] 

twill organization as it is called in this invention calls 
organization which is chosenfrom midst of group of 2/2 
twill* 2/1 twill* 3/1 twill* 3/2 twill, being a combination these 
organization, it does not care. 

Among these weave most desirable weave is 2/2 twill 
organization. 

organization point in loose weave* for example 4/1 twill, 
snagging and pilling or other antifriction property talent is 
inferiorin comparison with these weave . 

[0054] 

As density of warp yarn and weft yarn of woven article, in 
case of warp fineness 20-300 dtex, if the warp density in case 
of 40 - 300/2.54 cm* weft fineness 20-300 dtex, inside range 
of 40 - 300/2.54 cm, should have set weft density according to 
woven article organization and application. 
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[0055] 

£LC M «£Ul*25%liUtT*fc$o 
«fcy*(*Wl::l*, S^^[S]|C|* 20%SS~50%A^ 

25~65%T?fc6o 

X. ii£&?3 50%&-tf>*t&;£[S] 65%JS(DXhU 

fey* a«jWB3V**<ftofcyr«^t^**. 

[0056] 
[0057] 

*XH0>IMMfca>l3tt*li 80~100%T*fe-i)C 
4*<ff*L<» *y»*L<(* 83-100%, »=» 
£L<I* 85~100%-C$)§o 

[0058] 

1=14. IBfcXtflifclcjK'jx^xJUSIMK/* 
gftl=£CTttEl=>iiR-f SCttfT-t 

'So 

[0059] 

I*. »fflRO)»EA<«^fctol=fill#IH*fflL 

xt«tLA<aiiz<ix±ic. #fiisiatty«*ir 



[0055] 

As for twill of this invention, stretch ratio of warp direction 
and/or weft direction exceeds 20%, it is desirable , it is a more 
preferably 25 % or more. 

Concretely, 20% super - 50% is more desirable in warp 
direction, with more preferably 25-50% , 20% super - 65% is 
desirable in weft direction , it is a more preferably 25-65%. 

When stretch ratio is this range, with sports clothing which is 
a main application of woven article of this invention smoothly 
it can follow vis-a-vis local and instantaneous exercise 
displacement. 

also, warp direction 50% super and also it is possible to obtain 
stretch ratio above weft direction 65% , but recoverability is 
inferior, permanent linear shrinkagebecomes large has . 

[0056] 

Furthermore, as for twill of this invention, regarding 
application field otherthan sports clothing applicable p 

[0057] 

recovery ratio of twill of this invention is 80 - 100%, it is 
desirable, more preferably 83-1 00% % furthermore it is a 
preferably 85-100%. 

When recovery ratio is this range, it becomes woven article 
which is superiorin back characteristic. 

[0058] 

Regarding to this invention, when it grants stretch to only 
warp direction, when polyester side-by-side type compound 
multifilament yarn, it grants stretch to only weft direction in 
warp, in weft polyester side-by-side type compound 
multifilament yarn, in caseof 2 waste IsyJ- woven article 
which grant stretch to warp yarn and weft yam direction, ifit 
uses polyester side-by-side type compound multifilament yarn 
for warp yarn and weft yarn, to be good, It can select in 
option according to objective. 



[0059] 

warp stretch woven article or as for 2 waste XsyT woven 
article, lengthy wearing doing becausewearing pressure of 
worn time is low, in addition to fact that the fatigue is difficult 
to come out, knee coming out and elbow coming out or other 
defect are difficult to occur because elongational 
recoverability is superior. 

Furthermore, pants (trousers ) and occasion where skirt etc 
isworn, knee reverse side and also breaking wrinkle* 
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[0060] 

mt 20~100%T?fc3Z£A<#£L<, 30~100%T* 
[0061] 

a>7Kuxx-r;u*iMt»>-rp> 6,±-<p> 66 
is-a>* m. *}->\>m 

i=tei^t,«s.ii» i*ss-v»2*xs»=i*3 

[0062] 

14. «F(=l8S**l*t.©T?l4<C<» X7-S?x->h 

isv^&$&*.m\z§£n£-ez>zt\zmz.. 

A«l©3Sft:«St*«. *T?tfcl=x7-i?x'y 
h;U-A0)JS14l4^^„ 

»«igtt£S*>-ct,j:i*. 



so-called wearing wrinkle of horizontal direction which 
occurs in rear end turning section is difficultto occur. 

Because of that, quite suitability is high in pants and skirt or 
other bottom product and uniform etc. 

[0060] 

Regarding twill of this invention, proportion of polyester 
side-by-side type compound multifilament yarn is 20 - 100%, 
it is desirable , it is 30 - 100%, it ismore desirable . 

When proportion is this range, stretch function and feature of 
soft feel are shown in satisfactory. 

[0061] 

There is not especially limitation in twill of this invention, as 
the fiber which blend is done in compound multifilament 
yarn, poly trimethylene terephthalate fiber* polyethylene 
terephthalate fiber or other polyester fiber* nylon 6 * nylon 
66 or other polyamide fiber* acetate fiber or other synthetic 
fiber and the cuprammonium rayon* rayon* cotton, can use 
linen* wool or other natural fiber even with filament* short 
fiber. 

Also morphological form of also,, with raw fiber and are good 
with the bulked yam which is represented in false-twist yarn, 
can use yarn of various morphological form of prior public 
knowledge. 

Concerning blend morphological form, for example 1 
reciprocity and 2 reciprocity furthermoreit is good even with 
irregularity arrangement of 3 or more, at timeof warp and/or 
weft using, but in addition to obtaining eye surface 
whosehabits are few from, warp or weft it uses on one hand, 
or 1 makes alternate it is more desirable . 

[0062] 

Is not something which especially is limited as loom in order 
the weaving to do twill of this invention, you can use rapier 
loom and the gripper loom* fray shuttle loom* possession 
shuttle loom etc etc in addition to kind of fluid spray loom 
whichis represented in air jet loom and water jet loom etc,, 
but in showing the stretch of fill direction in maximum limit 
adding, From point which controls variation of stretch ratio 
with transverse direction of woven article, low tension weft 
insertion being possible, in weft suitability of theespecially air 
jet loom is high even in kind air jet loom and water jet loom 
or other fluid spray loom* . 



In addition, warp beam and, providing kind of mechanism 
where the wax agent etc are attached to warp between heddie 
in loom inthese loom, decreasing wear of warp, you hold 
down the fluff generation, are possible to raise weaving 
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[0063] 
[0064] 



jut. jnfi«i=«fcy**w**&icttwrs 

[0065] 

•So 

[0066] 

(i)@«*se 

H*«6*[77](dVg)tt,*a©36«l=«^T 
[0067] 

[»1] 

W s Lim(ur-1)/C 



process characteristic. 
[0063] 

Furthermore, regarding to this invention, aforementioned way 
it uses polyester side-by-side type compound multifilament 
yarn, for first time, texture being the software with , it wears 
and in extent which does not feel thepressure impression by 
little power quite it is superior in stretchability,it becomes 
woven article which at same time is superior in recoverability. 

Therefore, among polymer of false-twist yarn and 2 kinds 
which use the multifilament which consists of poly 
trimethylene terephthalate* polyethylene terephthalate or 
polybutylene terephthalate or other polyester of for example 1 
kind other thanthat, making use of twisted thread or 
false-twist yarn of polyester compound multifilament yam 
and that kind of yam where 1 component is not poly 
trimethylene terephthalate at least, it is not possible to achieve 
objective of this invention. 



[0064] 

[Embodiment of the Invention] 

this invention furthermore is explained below, with Working 
Example , but the this invention is not something which is 
limited by these Working Example . 

[0065] 

Furthermore, measurement method* evaluation method etc is 
as follows. 

[0066] 

(1) inherent viscosity 

As for inherent viscosity [;et] (dl/g ), it is a value which is 
sought on basis ofdefinition of next formula. 

[0067] 

[Mathematical Formula 1] 



C->0 



[0068] 

3*. >7rl*ttK98%ia±(Do-^PP7xy— JU 
35 deg C X*<D&m%. H-aflCTfllSLfc±E 



[0068] 

In Formula, the;et r at value which is divided with the 
viscosity of above-mentioned solvent which measured 
viscosity with 35 deg C of dilution solution of poly 
trimethylene terephthalate yam or polyethylene terephthalate 
yam which is meltedwith o-chlorophenol solvent of purity 
98 % or more, with same temperature, relative viscosity 
issomething which is defined. 
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C I* g/100m1 -CSSftfttfO"*— »ffitf&5o 
[0069] 



[0070] 

mm*. tt±if mxjESffli^-cajSLfco 

[0071] 

a*«ff Rff(*)«a>3iaKK«tffli>r, 

ftM 2cm, OA^raiH lOcnu 3l5fiilJf 10cm/ 

»-ett»*e*fiixi*«*iRiiw#ji$i*fcift 

CD.2:94N/cm ©(E*TTf©#l/(%)^Xhb^ 
^©«.Si;Hta*-eoi^MIW 10cm *Tf 

atf»ar*rc©#«aa#«(A)i+ 

@fl[*l4BlTffl*lCcfcoT*«>fco 
[0072] 

@«*(%H(10-A)/10) x 100 

(3)C«iwx*©H«Ei8i8#fi*ai/Si«» 

«*tt**»«ftHr(*)«0>3l»Ktt«*ffl 
HT, OA^HIW 10cm lCTffi«ini**tDffi 
fi 0.9xlO" 3 cN/dtex TJlWtfrltfcSL 3I5§&J£ 
10cm/»l?ffiJIL,0.0882cN/dtex (DJ^tilzML 

*ok*nxfmcM&vvfrftmwi 10cm 

»fil8tt?|ltt»ttfilT©3tlCckoT*«)fc. 



C is polymer concentration which is displayed with g/100 ml. 
[0069] 

Furthermore, because as for side-by-side type compound 
multifilament yarn which consists of fiber of 2 kinds in this 
invention, spinning doing, as formeasuring respective inherent 
viscosity of fiber polymer which configuration it does yarn 
which it acquires it is difficult, with same condition as 
spinning condition of compound multifilament yam spinning 
it does yarn of 2 kinds with respective alone, inherent 
viscosity which was measured making use of yarn which 
itacquires, was designated as inherent viscosity of fiber 
polymer which compound multifilament yarn configuration is 
done. 

[0070] 

stretch ratio and recovery ratio of (2) woven article 

It measured radial direction of woven article and stretch ratio 
and recovery ratio of the fill direction, making use of 
finishing counter. 

[0071] 

Shimadzu Corporation (DB 69-055-8747 ) make making use 
of tensile tester, when with clamping width 2 cm* grip 
spacing 10 cm, strain rate 10 cm/min the elongation doing 
sample in radial direction or fill direction, extension (%)under 
stress of 2.94 N/cm was designated as stretch ratio. 

After that, until again with same velocity after contracting, for 
thesecond time, stress-strain curve is drawn to grip spacing 10 
cm, stress reveals, the elongation is done residual elongation 
(A ) with. 

It sought recovery ratio with formula below. 
[0072] 

recovery ratio (%) = {(10 -A ) / 10} X 100 

actual crimp elongation and actual crimp modulus of elasticity 
Shimadzu Corporation of (3) false-twist yarn (DB 
69-055-8747 )make making use of tensile tester, after with 
grip spacing 10 cm installing the false-twist yarn with initial 
tension 0.9 X 10" 3 cN/d tex, elongation it did with strain rate 
10 cm/min, when reachingto stress of 0.0882 cN/d tex, it 
designated extension (%) as the actual crimp elongation. 

After that, until again with same velocity after contracting, for 
thesecond time, stress-strain curve is drawn to grip spacing 10 
cm, stress of initial tension reveals, elongation is done 
residual elongation (B ) with. 

It sought actual crimp modulus of elasticity with formula 
below. 



[0073] 



[0073] 
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*S*tt#tt*(%H(io-ByioD x 100 . 

98 deg C ®%*[t>lC 20 flM 

. . 

[0074] 

*:hv4fc/4ftt* JIS-L-1058(D-3 ;£.:7b«<0? 
[0075] 

[0076] 

H*ttS4<[77]=0.8" ©TKUhU^b^T-U^ 
b-h£.*S*S* 265 deg CVftftM 
1200m/»T?*31#**», Jfclvff. *yhP — 
;U;SJt 60 deg C. TfayKJb— KBffi 140 deg C. 

3. ft, 3I#3£ 800m/#T«LT. 
84dtex/24fG)E#**fl|fco 

[0077] 

3.1cN/dtex. 46%. 26.4cN/dtex Vfoitzo 

[0078] 

tSSfcfll] 



7*U-rtit* 1:1 ■C*-fK/W*-fKfitff " 
tUU Ife^aS 265 deg C. i&fcilJt 1500m/# 

jkivc % *^kp— juas. 55 

deg C. *y K7b— hSS 140 deg C. MfailJt 
400m/#. &#fe$li£#&0ttgtt<84dtex£ 
ft*«fc5l-RSLTtt*U 84dtex/24f ©1MK 

[0079] 

I*. *tt«ffl#[ 7? ]=0.90. {gftgflltf 
[77]=0.70T*feot-o 

Z0K#*O> Sift ft. «tt* I±fr4. 



actual crimp modulus of elasticity (%) = {(10 -B ) / 10} X 
100 

crimp elongation, crimp modulus of elasticity of (4) 
false-twist yarn 

From windup package false-twist yarn which unwinding is 
done, under no load in hot water of 98 deg C 20 min after 
soaking, under no load 24 hours other than using sample 
which is dried, was measured with method which is similar to 
measurement of actual crimp elongation and actual crimp 
modulus ofelasticity, each one crimp elongation, crimp 
modulus of elasticity was sought. 

[0074] 

(5) snagging characteristic 

It measured snagging, according to JIS-L-1058 (D-3 method 
andFrye >tf method) snag test method. 

[0075] 

It produced raw fiber of {Production Example } poly 
trimethylene terephthalate fiber like below. 

[0076] 

inherent viscosity [;et] = 0.8 poly trimethylene terephthalate, 
obtained unstretched fiber with spinning temperature 265 deg 
C. spinning rate 1200 m/min, next,draw twisting T, 
acquired drawn fiber of 84 dtex/24f with hot roll temperature 
60 deg C. hot plate temperature 140 deg C. draw ratio 3 
times, drawing velocity 800 m/min. 

[0077] 

tenacity, modulus of this drawn fiber each, was 3.1 cN/d 
. tex. 46%. 26.4 cN/d tex. 

[0078] 

{Working Example 1 } 

With ratio 1 : 1 in side-by-side type unstretched fiber was 
obtained with extrusion, spinning temperature 265 deg C. 
spinning rate 1 500 m/min,next, hot roll temperature 55 deg 
C. hot plate temperature 140 deg C. drawing velocity 400 
m/min. draw ratio in order for fineness after drawing to 
become 84 dtex, setting poly trimethylene terephthalate of 
two kinds where inherent viscosity differs,acquired 
side-by-side type compound multifilament yarn of draw 
twisting. 84 dtex/24f. 

[0079] 

As for inherent viscosity of compound multifilament yarn 
which it acquires, high viscosity side was [;et] = 0.90, low 
viscosity side [;et] = 0.70. 

tenacity, modulus of this drawn fiber each, was 2.5 cN/d 
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2.5cN/dtex. 32%. 22:4cN/dtex T'&ofco 
(ttftft K=13748). miSfo S (Dm&£$i&L 

tZo 



(*)«)*fflt\^lf>K;U0ea lOOOOrpm V 
HI-. Jlffi-by*— irT 70 deg C tf 40 »Htf U. 
[0080] 

>h*©lR*«**lcffli\ WEttSftW-eWfe 

84dtex/24f ©1MK/ <*1MKfiT?l*ftl*#'Jh 
U**b:/xU7*U-h*©»«IHttlt**« 

1\I5 110*/2.54cm^ 110*/2.54cm.ffifi© 



[0081] 

«b*lfc±«*.95 deg C -CjSat'W-fr- It 
Ttt* , J^*xaL'r:/*--£lfll* 160 deg C 
Tf+WHwhLfcfc. ftStftfittlCT 120 deg C 
©attftttlCcfcSSfefeSfr l\ 160 deg C T»7r 
^tiHr7^ffl\8 169 #/2.54cm.frt 128 
*/2.54cm %&<Dm®lty£mzo 

[0082] 

C©«tt*©*iBl±tti/#4<S:<(l»*aiBtt 
O). ■*IM*V7KC. &fro*B©ttlK<S*fr 
o£iSO)t©T*fcofc 0 

tt % #*33%. 84%. 3 »T?fcofc 0 
[0083] 



HHSttTl ft&tlfe 84dtex/24f ©tr-fK/WlM 
Kffi*£^;u*7*5*>h**ttlflU EJUS 
ft/fig IVF-338 IZT . X 1 t-^-St 170 deg 
C. «tfc 3200T/m -C<E»JnX$ftL\ 

mww 200%. a«E«i«ai±¥ 90%. g&# 

fi$250%. £IBBtt*93K©MtoX*€ff 



tex.32%.22.4cN/dtex. 

Next, in order to become 1 500 T/m, setting number of twists, 
(twist coefficient K=13748 ), itproduced twisted yarn of twist 
direction S. 

It did twisted yarn, with spindle rotation several 100 00 rpm 
making use of double twister DT-3 1 OF (Murata Machinery 
Ltd. (DB 69-057-9792 ) make). 

Furthermore, with vacuum setter 40 min tf jp9 stopping 
setting weredone with 70 deg C. 

[0080] 

It used twisted yarn of side-by-side type compound 
multifilament yam which it acquires for weft, using untwisted 
starching yarn of poly tri methylene terephthalate yarn which 
is not a side-by-side type of 84 dtex/24f which are acquired 
with aforementioned Production Example for warp,it did 
weaving with air jet loom , acquired greige goods of 2/2 twill 
organization of warp 1 1 0 book / 2.54 cm. filling 1 1 0 books / 
2.54 cm density. 

[0081] 

greige goods which it acquires, with 95 deg C with fluid flow 
jp9 7^ sir with 160 deg C intermediate set after doing, with 
liquor flow dyeing machine you dyed with the disperse dye of 
120 deg C after scouring relax, making use of tenter, did the 
final set with 160 deg C, acquired twill of warp 169 book / 
2.54 cm. filling 12 8/2.54 cm density. 

[0082] 

(puffy feel o ) ones where surface property of this twill is not 
a emboss and (woven article surface property o ), as for 
texture with software, does not have puffy feel. 

stretch ratio, recovery ratio, snagging characteristic of 
twill, each 33%, 84%, was terniery. 

[0083] 

{Working Example 2 } 

Working Example 1 side-by-side type compound 
multifilament yarn of 84 dtex/24f which are acquired 
wasused, with Ishikawa Seisakusho make IVF-338 , 
false-twisting was done with first heater temperature 170 deg 
C. number of false twists 3200 T/m,actual crimp elongation 
200%. actual crimp modulus of elasticity 90%, false-twist 
yarn of crimp elongation 250%. crimp modulus of elasticity 
93% was acquired. 

actual crimp elongation, actual crimp modulus of elasticity, 
it was a property value which shows stretch and recoverability 
which in each case of crimp elongation, crimp modulus of 
elasticity are superior. 
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[0084] 

l\ & 120 */2.54cm. $t 1 10 */2.54cm ^JgCD 
[0085] 

»&*lfc£«£,95 deg C -CiSaU^WHC 
T»l*y^2xa.T-:/*-£0!l* 160 deg C 
T?+BHz-yhLfc». 5«3iE§fefe«lcT 120 deg C 
0»»ft»lCck*»ft$m\ 160 deg C T*^7 
-<^JU-b^hSffl\ « 173 */2.54cm, $t 125 
#/2.54cm St(D»^ffco 

Z©*«»0*lBttl*->#^ft<(«l**Bitt 
O), a^tM*V7hT?. ^0#«©ftLH** 

I*. #*56%, 85%. 3-4 ^-Cfeofco 
[0086] 

Jg95*/2.54cm. ft 95 */2.54cm ^Jf <7)¥*fl® 

c©±«g,95 deg c vmmv^w-izxm 

W^VlTJ&L. ^>£-£ffll> 160 deg Ctt 

innr^hLfc». » aafefeaicr 120 d eg c <d# 

»Sft»lCj:**ft$fTL\ 160 deg Ct^t 
;U-b^hSfrL^. li 135 */2.54cm, ft 113 * 
/2.54cm &j£<D¥*&^£*#fco 

[0087] 

l*,#*18%,78%,3 »t?fey,*»« 1 Kit 

[0088] 
Cttttfl 2] 

IS 97 #/2.54cm. It 95 #/2.54cm £>¥ffli& 



[0084] 

false-twist yarn of side-by-side type compound multifilament 
yarn which it acquires was designatedas weft, weaving was 
done making use of same warp as the Working Example 1 , to 
similar to Working Example 1 , greige goods of 2/2 twill 
organization of warp 12 0/2.54 cm. filling 1 10 book / 2.54 
cm density was acquired. 

[0085] 

greige goods which it acquires, with 95 deg C with fluid flow 
jp9 sir withl 60 deg C intermediate set after doing, with 
liquor flow dyeing machine you dyed with the disperse dye of 
120 deg C after scouring relax, making use of tenter, did the 
final set with 160 deg C, acquired twill of warp 17 3/2.54 
cm, filling 12 5/2.54 cm density. 

(puffy feel o ) ones where surface property of this twill is not 
a emboss and (woven article surface property o ), as for 
texture with software, does not have puffy feel. 

stretch ratio, recovery ratio, snagging characteristic of 
twill, each 56%, was 85%, 3 - quaternary. 

[0086] 

{Comparative Example 1 } 

It modified weave in plain weave, it did other than thing 
whichat same time changed density of warp, acquired greige 
goods of plain weave of warp 9 5/2.54 cm. filling 9 5/2.54 
cm density in same way as Working Example 1 . 

This greige goods, with 95 deg C with fluid flow jp9 sir 
with 160 deg C intermediate set after doing, with liquor flow 
dyeing machine you dyed with disperse dye of 120 deg C 
after scouring relax, making use of tenter, did final set with 
160 deg C,acquired plain weave of warp 13 5/2.54 cm. 
filling 1 1 3/2.54 cm density. 

[0087] 

As for surface property of this plain weave being relatively 
satisfactory, (woven article surface property o-D ), asfor 
texture with software, (puffy feel o ) ones which do not have 
puffy feel. 

As for stretch ratio, recovery ratio, snagging characteristic 
of plain weave, each 1 8%, 78%, with the terniery , in 
comparison with Working Example 1, as for stretch and 
recoverability low ones. 

[0088] 

{Comparative Example 2 } 

It modified weave in plain weave, it did other than thing 
whichat same time changed density of warp, acquired greige 
goods of plain weave of warp 97 book / 2.54 cm. filling 9 
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zo)±m*9s deg c vfefawv— izrm 

m^JlZ&s T-^t-Zmi* 170 deg 
lffl-fe?H,fcfc, %L7fc£&mzX 120 deg C 

S*J£*4lc.fc.5mfe£m\ no deg c x-z>t41- 

;Hr-vh^m\IS 148 */2.54cm. & 112 * 
/2.54cm ®g.<D¥-&fa£mtz<, 

[0089] 

I*, &*30%, 78%, 4 l&T-fey. 2 iCib 

[0090] 
CJt&0iJ 3] 

$b-h£ffll*T 56dtex/12f W+MhW+MK 

\t.m^&mt<[n ]=o.66 , tett s fii # 

[r?]=0.50T'feo7i. 
[0091] 

niftfit i ^cs&ss^t. mmm 1 «tp]^ 

l=LT»Ht£fTl\ 110 */2.54cm. M 135 * 
/2.54cm ®m<D 2/2 ttffitftO>£tt$a*:. 



C(D£&£.95 deg C -eaSW?*-*- I-T*§ 
fcffll* 170 deg CT*4" 
M-b'yhLfcft, «S([*fe«l=T 120 deg C <D# 
mkWM9A^fH\ 170 deg C 
JI/-fe?hSffl\ & 143 #/2.54cnu $1 150 * 
/2.54cm ftKftttitftjirft*:. 

[0092] 

tSti©XhU7f$, Bit*. 

[$. #*18%» 82%, 1-2 tt-CfciJ. £J&0| 1 IC 
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5/2.54 cm density in same way as Working Example 2. 

This greige goods, with 95 deg C with fluid flow jp9 7^ sir 
with 170 deg C intermediate set after doing, with liquor flow 
dyeing machine you dyed with disperse dye of 120 deg C 
after scouring relax, making use of tenter, did final set with 
170 deg C,acquired plain weave of warp 14 8/2.54 cm, 
filling 1 12/2.54 cm density. 

[0089] 

(puffy feel o ) ones where surface property of this plain 
weave is not a emboss and (woven article surface property 
o ), as for texture with software, does not have puffy feel. 

As for stretch ratio, recovery ratio, snagging characteristic 
of plain weave, each 30%, 78%, with the quaternary , in 
comparison with Working Example 2, as for stretch, 
recoverability low ones. 

[0090] 

{Comparative Example 3 } 

side-by-side type compound multifilament yarn of 56 dtex/12f 
was acquired making use of the polyethylene terephthalate of 
two kinds where inherent viscosity differs. 

As for inherent viscosity of compound multifilament yam 
which it acquires, high viscosity side was [;et] = 0.66, low 
viscosity side [;et] = 0.50. 

Next, it set twisted yam, with method which is similar to 
Working Example 1 inthis yam. 

[0091] 

side-by-side type compound multifilament yarn of 
polyethylene terephthalate which it acquires was designatedas 
weft, weaving was done making use of same warp as the 
Working Example 1, to similar to Working Example 1, greige 
goods of 2/2 twill organization of warp 1 10 book / 2.54 cm, 
filling 13 5/2.54 cm density was acquired. 

This greige goods, with 95 deg C with fluid flow jp9 7^ sir 
with 170 deg C intermediate set after doing, with liquor flow 
dyeing machine you dyed with disperse dye of 1 20 deg C 
after scouring relax, making use of tenter, did final set with 
170 deg C,acquired twill of warp 14 3/2.54 cm, filling 15 
0/2.54 cm density. 

[0092] 

surface property of this twill is not a emboss and (woven 
article surface property o ), (puffy feel o ) ones where texture 
is hard, does not have puffy feel. 

As for stretch ratio, recovery ratio, snagging characteristic 
of twill, each 18%, with 82%, 1 - the secondary , those whose 
stretch, snagging characteristic is low in comparison with 
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[0093] 

#J 3 £HttlzLTfxl\ 95 */2.54cm, $i 1 15 

zo±m % 95 deg c vmmvw-ttn 

m^vtTs'&.T-yt-Zm^ 170 deg ex** 
WHiyhLfcflL *a»ftWzT.J20 deg,C 
ttSmiC<fc**fe£m\ 170 deg C T^r>T^ 
Jbi!7h-£fTl*ft 116 #/2.54cm,ifci 135 * 
/2.54cm gJtO^m^^ ^fco 

[0094] 

O), Sl£lM*fflST*, &A*o£ffi©£lH*^ 

I*; &*10%, 81%, 3 ®.V&Vs HJfcfcfl i iclt 
[0095] 

@*r*££*<[ 77 ]=0.93 £[ 7? ]=0.72 ©— «S©# 

;SJ£ 265 deg C, tt* 1:1 "CffiffiU 
1500m/»-C«*»or*K#*t1»fc. 

*?hP— JUSJK 55 deg C, 7fa/K7U 
-l-Sfi 140 deg C. B#i8fi400m/fl\ gffift 
<7>f§£A< 56dtex £&S<fc9lzE#ft*£H£ L 
TB«L. 56dtex/12f ©IMhVWlMKlStt* 

[0096] 

li.-*tt*«^[.n 1=0.90, {£Hi£fll| A< 
[/? ]=0.70 Tffcofco 

*fc* ;i(Dfc<D&)tl* 2.5cN/dtex, 
30%, 3114^1* 22.4cN/dtex Vfovtzo 

[0097] 

ftlve*iBttfc 2000T/m lzftSJ:3lcK36LT 
(IBflfcft K=14967), K« A S Si; Z 



the Working Example 1 . 
[00931 

{Comparative Example 4 } 

It did other than thing which changed weave, and warp 
density ,acquired greige goods of plain weave of warp 9 5/2.54 
cm, filling 1 1 5/2.54 cm density in same way as the 
Comparative Example 3. 

This greige goods, with 95 deg C with fluid flow jp9 ^0 sir 
with 170 deg C intermediate set after doing, with liquor flow 
dyeing machine you dyed with disperse dye of 120 deg C 
after scouring relax, making use of tenter, did final set with 
1 70 deg C andacquired plain weave of warp 1 1 6/2.54 cm, 
filling 13 5/2.54 cm density. 

[0094] 

(puffy feel o ) ones where surface property of this plain 
weave is not a emboss and (woven article surface property 
o ), as for texture with rough and hard, does not have puffy 
feel. 

As for stretch ratio, recovery ratio, snagging characteristic 
of plain weave, each 10%, 81%, with the terniery , those 
whose stretch, snagging characteristic is low in comparison 
with the Working Example 1 . 

[00951 

{Working Example 3 } 

inherent viscosity [;et] = 0.93 poly trimethylene terephthalate 
of [;et] = 0.72 two kinds, spinning it didwith spinning 
temperature 265 deg C, ratio 1 : 1 making use of spinneret for 
conventional side-by-side type multicomponent fiber 
yarn-spinning, retracted with spinning rate 1500 m/min and 
acquired unstretched fiber. 

Next, in order for fineness after hot roll temperature 55 deg 
C, hot plate temperature 140 deg C, drawing velocity 400 
m/min, drawing to become 56 dtex,setting draw ratio, it 
acquired side-by-side type compound multifilament yarn of 
draw twisting, 56 dtex/12f. 

[0096] 

As for inherent viscosity of compound multifilament yarn 
which it acquires, high viscosity side was [;et] = 0.90, low 
viscosity side [;et] = 0.70. 

In addition, as for intensity of this yarn as for 2.5 cN/d tex, 
elongation 30%, asfor modulus they were 22.4 cN/d tex. 

[0097] 

Next, in order to become 2000 T/m, setting number of twists, 
(twist coefficient K= 14967 ), itproduced twisted yarn of twist 
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m * it s V? ivy < x $ -DT-3 1 of( tt m » « 

Xt°>KJU@$£§S lOOOOrpm 
Ml^v m^ir^-lCT 70 deg C T* 40 #Mlf <J. 
[0098] 

« HB-M(**y*(*)«)tfflt^r»Bia* 

j£)193 */2.54cnu 2 MS 145cm <Dlg&£mffi 
L,X7-vi^;i/-A ZA209i(iiBBfDX3l 
(*))l=tt»l*fc. 

[0099] 

s-*xsic»ffiS(«**T%a*«aE)ioo * 

/2.54cm T\g2l 3/2 a©ffll«lcr , 500rpm 

(ommmmvtmLit. . 

[0100] 

i*&*ifc£«£. 110 deg C ICT&SS'J^^X 
160 deg C Irr^UHz^hL, £fi(120 deg 
Q % 7T-f"^JHr^Kl60 deg C)£ftl\ ft&tb 
±lf <B£ 95cm IzRSU 6 295 */2.54cnk » 
145^.54cmffifi©tt«»S»fc. 

[0101] 

ft6*ifctttaifc©e*iRi/*i*iPia>*tti4, * 

hb^$)!)< 30%/30%, 92%/92%Tr& 
[0102] 

Xlfcfl'2 T?»'&*lfc 84dtex/24f OM/W* 

2/2 ^fflfilTf. Sig 100 */2.54criu fc 100 * 
/2.54cm ^|(D4SJflfco 

(120 deg C),-7T<±JU-fe^h(160 deg Cjfeff 
l\ & 150 #/2.54cnu tt 145 #/2.54cm ^Jf CD 

[0103] 



direction S and Z. 

It did twisted yam, with spindle rotation several 1 00 00 rpm 
making use of double twister DT-31 OF (Murata Machinery 
Ltd. (DB 69-057-9792 ) make). 

Furthermore, with vacuum setter 40 min fcf jp9 stopping 
setting weredone with 70 deg C. 

[0098] 

With state of non cement, diameter adjustment doing twisted 
thread provisionwhich it acquires, with windup speed 140 
m/min making use of portion warping machine HB-M 
(Diospyros kaki Linn. (Japanese persimmon ) J^r Ltd. 
make), itprepared warp, warp density which one makes S 
twist and Z twist alternate (nominal density on loom ) it 
prepared warp of 193/2.54 cm, sequence width 145 cm,set 
up to air jet loom ZA209i (Tsudakoma industry Ltd. ). 

[0099] 

In weft , yarn of S twist and Z twist one weft density (weft 
insertion density )with 100/2.54 cm, with organization of 
warp double 3/2 twill, weaving was donealternately with 
loom rotation rate of 500 rpm making use of same yarn as 
warp. 

[0100] 

fluid flow relax it did greige goods which it acquires, with 
1 10 deg C, the preset did with 160 deg C, dyeing (120 deg 
C ), did final set (160 deg C ), set final finish width to 95 cm, 
acquired twill of warp 29 5/2.54 cm. filling 14 5/2.54 cm 
density. 

[0101] 

As for property of radial direction/fill direction of twill which 
it acquires, the stretch ratio 30% / 30%, recovery ratio with 
92% / 92%, as for snagging characteristic was terniery. 

[0102] 

{Working Example 4 } 

It used those which administer sizing to false-twist yarn of 
side-by-side type compound multifilament yarn of 84 dtex/24f 
which are acquired with Working Example 2, as the warp 
yarn and weft yarn, it did weaving with method which is 
similar to Working Example l,with 2/2 twill organization, 
acquired greige goods of warp 10 0/2.54 cm. filling 10 
0/2.54 cm density. 

This greige goods after scouring, dyeing (120 deg C ), final 
set (1 60 deg C ) was done with the open soaper , twill of warp 
1 5 0/2.54 cm. filling 14 5/2.54 cm density was acquired. 



[0103] 
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*lt«B©«*lRlA»*lRlfl)»ttl*, XhU>^$ 
A< 25%/27%, H]£^/>< 82/80%T'fey. X^y* 
■>ytttt3«Tffcofc. 

[0104] 

®*§®£, e 2 s 4/1 «t§»=Lfc^teiw*» 

Hffitil 3 tH»l=LTm\ £ 195 */2.54cm, 
ft 100 */2.54cm 

I. 7T-f^;Wr»K*flt\ <1 230 */2.54cm, 
» 150 */2.54cm ttK0ltlttt&ftfc. 

[0105] 

ft 6*it=tt«1tsa)«*fii/»*iSi©*tti*» * 

hb??¥ft< 35%/33%, 92%/92%T'& 
y, T^^^ttl* l~2 IRT?*y « BJWitttf 

[0106] 

[fUEtD&m] 



(puffy feel o ) ones where surface property of twill which it 
acquires is not a emboss and (woven article surface property 
o ), as for texture with software, does not have puffy feel. 

As for property of radial direction/fill direction of twill, 
stretch ratio 25% / 27%, the recovery ratio 82/80%, as for 
snagging characteristic it was a temiery. 

[0104] 

{Comparative Example 5 } 

It did other than thing which designates weave, as warp 
double 4/1 twill organization.acquired greige goods of warp 
19 5/2.54 cm. filling 10 0/2.54 cm density in same way as 
Working Example 3. 

This scouring relax, dyeing, final set was done in same 
way as Working Example 3, twill of the warp 23 0/2.54 cm, 
filling 1 5 0/2.54 cm density was acquired. 

[0105] 

As for property of radial direction/fill direction of twill which 
it acquires, the stretch ratio 35% / 33%, recovery ratio with 
92% / 92%, as for snagging characteristicwith 1 - secondary , 
those where abrasion resistance is inferior. 

[0106] 

[Effects of the Invention] 

twill of this invention has quite soft texture, is superior in 
drawing behavior and recoverability. 

In addition quite it is superior in stretchability, at same time 
issuperior in abrasion resistance, especially, it is ideal in 
sports clothing field. 
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